ym/M «1, (2) where M is the rest mass of the incident particle. In this case the heavy particle can lose only a small fraction of its energy in a single atomic collision. The dependence of the stopping power on speed is then the same for all particles, as expressed by Eq. (1). Condition (2) breaks down at very high energies when y becomes large. The stopping power then depends on other factors such as M, the particle's spin and internal structure. The last property can be expressed by means of the form factors for the distribution of charge and magnetic moment. At extreme relativistic energies the stopping-power formula depends on the particular particle under consideration. 
The stopping power of matter for heavy charged particles (muon, proton, etc. ) is described by
Bethe's relativistic formula'
Here z =4vz2e4NZ/mv', where ze and v are the charge and speed of the incident particle, -e is the electronic charge, NZ represents the number of electrons per unit volume in the medium, P = v/c is the speed of the particle relative to the speed of light, y' =1/(1 -p'), and I is the mean excitation energy of the medium. In deriving Eq.
(1), the theory is simplified by assuming that where Kq is the magnitude of the change in the electron's (= alpha particle's) energy-momentum four vector, M is the mass of the alpha particle, and FE is the charge form factor of the alpha particle. This factor is related to the bare form factor Fz(q') through the equation
where 
